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ABSTRACT
Child care settings may have a role in shaping children’s dietary habits. Foods and
beverages served in many child care centers do not meet the nutrition recommendations.
A sample of 10 child care centers participated in the study. Data was collected
through an online survey and centers provided a copy of their menus. Food groups were
compared to the Child and Adult Care Food Program meal pattern recommendations and
nutrient contents were compared to half and two thirds of the DRIs for children 2-5 years.
In general, child care centers are serving required food components and portion
sizes, although there were some additions. Centers appear to be serving foods that meet
the recommendations for vitamins A and C, folate, iron, calcium, zinc, fat and SFA, but
not for energy, potassium, fiber, sodium and protein. There were no differences in the
amount of nutrients provided by when higher (4-5) and lower (2-3) star rated child care
centers were compared.
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Chapter 1:
Introduction and Background

I-

Childhood Obesity: A Major Public Health Issue
Obesity in general, and childhood obesity in particular is a major public health

issue in the United States (1). Over a third (34.9%) of the adults and 16.9% of children
(<19 years) are obese (1). While childhood obesity rates have increased during the past
several decades, these rates plateaued between 2003 and 2012 (1). This trend might be as
a result of several recommendations and interventions aimed at decreasing obesity in the
US. However, despite the recent plateau, prevalence of obesity remains high across the
nation, and therefore it is important to continue surveillance of these trends, and to
continue with the public health efforts (1). Recent data (2003-2012) showed that obesity
rates among preschool-age children (2-5 years) in the US have decreased significantly
from 13.9% to 8.4% (p= 0.03). However, obesity rates in the same age group are still
high in some ethnic groups, especially Hispanics (16.7%) (1). In a recent report by the
Centers for Disease Control and Prevention (CDC), during the years 2008-2011, among
preschool aged children, three states (Colorado, Tennessee, and Pennsylvania) showed a
significant increase in obesity among preschool-aged children, 20 states showed no
change in prevalence , and 18 states showed a significant but small decrease in obesity
prevalence. New Mexico was one of these states, showing a decrease from 12% to 11.3%
in prevalence of preschool-age obesity (2). However this prevalence is still higher than
the Healthy People 2020 goal which is 9.6% (3). Based on the US Census Bureau, almost
half (47%) of the New Mexican population is Hispanic (4), and the Hispanic population
1

shows the highest prevalence of childhood obesity among preschoolers. For these reasons
it is of high importance to address factors contributing to childhood obesity in the New
Mexican population.
Childhood obesity is defined as a BMI for age at or greater than the 95th
percentile. Childhood obesity has many harmful long term complications. Obese children
are more likely to have high blood pressure, high blood lipid levels, and impaired glucose
tolerance, all of which increase the risk for developing cardiovascular diseases, type 2
diabetes, and fatty liver disease. Obese children are at a higher risk of other medical
conditions such as sleep apnea, asthma, joint problems, and gastroesophageal reflux. In
addition, obese children are at greater risk of having psychosocial problems, such as low
self-esteem, weight stigma, being bullied, cognitive impairment and poor academic
performance (5,6,7). All these consequences may decrease the quality of life during
childhood and may continue into adulthood (5,6). Childhood obesity has many risk
factors. Genetics and family history play a role in the development of obesity, however,
there are many environmental factors contributing to childhood obesity such as poor
dietary habits, increased availability of energy-dense foods and sugary drinks, and large
portion sizes. Decreased physical activity and increased screen time are also major
contributors (5).
The preschool years are critical, since dietary and physical activity habits are
developed during early childhood (8,9). Inappropriate lifestyle habits listed above are
most likely to accompany the child into adolescence and adulthood and can lead to
lifetime of unhealthy eating habits. Excess weight before puberty is most likely to
develop before the age of 5 years and may continue into adolescent and adulthood obesity
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(10,11). Therefore, development of healthy dietary habits and appropriate interventions
targeting lifestyle habits during this time period is crucial for prevention of obesity and
promoting good health throughout life (10,11).

II-

Preschool Child Care: An Increasing Trend
Women are an important part of the work force and, as more mothers are

employed, their children need to be placed in some kind of child care (12). A 2011 report
by the US Census Bureau showed that 61% of children under 5 years of age attended
some type of regular child care arrangement (12). There are several different types of
child care. Child care by parents (mothers and fathers), and other relatives such as
siblings, grandparents, uncles, aunts, and cousins. Non-relative child care providers
include babysitters, nannies, friends, and neighbors. Child care by parents, relatives or
non-relatives may be provided either in the child’s home or in child care provider’s
home. Other forms of non-relative child care include in-home day care and organized
child care such as center based child care, preschools, and Head Start programs (12).
Several factors affect the decision making process of parents and caregivers when
choosing a specific child care. These factors include age of child, economic status of the
family, working schedule of parents, race and ethnicity, and marital status of the mother
or caregiver (12).
Child care centers in New Mexico are licensed by the licensing authority of the
NM Children, Youth, and Families Department (CYFD), Early Childhood Division.
Licensure requirements for child care centers include: an application form provided by
the licensing authority, a background check and an employment history verification,

3

zoning, building, and other approvals from the New Mexico Environment department,
access requirements for individuals with disabilities, description of child care schedules,
and an initial survey done by the licensing authority (13). Registered child care centers or
family home cares, do not necessarily have to be licensed (13). Child care centers can be
rated for quality using a star rating system. The qualifications for each star level are set
by NM CYFD. A 1-star level indicates the minimum requirements for a center to be a
licensed center. However, earning star rating from 2 to 5 is voluntary, but has to meet the
AIM HIGH Essential Elements of quality to achieve or maintain a certain star rating. For
a center to earn a higher star rating, the center must maintain the already existing
qualifications, with additional qualifications. These qualifications include: Staff
qualifications, evaluation, and communication; environment (both physical and social);
observation and documentation of children’s progress and curriculum planning: Staff
professional development plan; family involvement plan; administrative policies;
employee compensation and benefits; ratios and group size; and accreditation (14).
Currently, in New Mexico there are 738 licensed child care centers. In 2013, almost
60,000 children above 2 years of age attended some form of registered or licensed child
care in New Mexico, of which more than 43,000 attended licensed child care centers
(15).

III-

Role of Child Care in Healthy Eating and Obesity Prevention

Many children spend a large portion of their time (average 36hr/week) in child
care, where they consume up to 2-3 meals and snacks per day (9,11). Children in fulltime child care may consume more than half of their nutritional needs in these child care
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facilities (16). Therefore, child care settings may have a major influence in shaping
children’s dietary and nutrition habits, as well as physical activity and sedentary
behaviors (17). Parents of the children in child care settings expect child care providers to
assist in the development of healthy lifestyle habits, for this reason child care providers
share part of the responsibility in providing nutritious foods and opportunities for
physical activity, to ensure optimal growth and development and maintain a healthy
weight in the children (17).
Several organizations have recommendations regarding nutrition and feeding
guidelines, and federal regulations have been implemented to ensure provision of healthy
meals to the children in child care centers. These organizations include the US
Department of Agriculture (USDA), Centers for Disease Control and Prevention (CDC),
and the Institute of Medicine (IOM) (1).

IV-

The USDA Child and Adult Care Food Program
The US Department of Agriculture (USDA) Child and Adult Care Food Program

(CACFP) is a federal program whose aim is to provide healthy meals and snacks to
children and adults in day care centers (18). To receive CACFP reimbursement, meals
provided in the day care centers must meet the regulations for providing healthy and
nutritious food (18). The CACFP meal patterns are composed of the following
components: milk, meat/meat alternates, grains/breads, and fruits/vegetables. Creditable
foods are the food components that must meet USDA and federal nutrition guidelines,
while non-creditable foods are extras and additions that may be allowed if part of a
recipe. Non-creditable foods are not necessarily reimbursable. The CACFP supports more
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than three million children and provides reimbursement for food served in day care
centers serving children from low-income households, and, therefore makes child care
more affordable.
In 2010, the Institute of Medicine (IOM) reviewed and assessed the CACFP
guidelines and provided revised recommendations for meal requirements for the CACFP
(See Appendix A). These meal requirements provide the basis for planning menus with
healthy foods and beverages and take into consideration cultural background of the
children, cost of food, and available resources of child care centers (18). Meal
requirements for children above 2 years of age must follow the 2010 Dietary Guidelines
for Americans and the Dietary Reference Intakes (DRIs). Changes in the 2010 reviewed
recommendations of the CACFP meal requirements include: provision of more and a
greater variety of fruits and vegetables, increase whole grains and limit refined grains,
provide low-fat milk instead of whole milk, and limit foods high in added sugars, solid
fats, and sodium (18). The ultimate goal of these recommendations is to improve the diets
of the children being served in the participating child care centers (18). Proposed changes
for 2015 CACFP meal pattern guidelines include, addition of a meat/meat alternative
component at breakfast which can be served up to 3 times/ week, where 1oz of a meat
component can replace half of the grain/bread serving. The combined vegetable/fruit
component becomes two separate components for lunch/supper and snack, but not for
breakfast. At least one serving per day of the grain component must be whole grain (19).
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Chapter 2:
Review of the Literature

I-

Studies Assessing Nutrition in Child Care
Several studies conducted in different regions of the US have assessed nutrition in

child care settings including Head Start programs, preschools, day care centers, and some
family home care environments. These studies assessed different aspects of the child care
settings in promoting healthy eating habits (nutritional quality of foods served, dietary
intake of the children, staff behaviors and environment of child care settings that promote
healthy eating behaviors, and availability of written nutrition policies in these settings),
using different methodologies and assessment tools. This literature review describes the
studies identified that assessed nutrition environment of child care centers across the US.
Different methods of assessing food served and health promoting practices and
environment in child care settings were used. A common method that was used to
measure food served, dietary intake or healthy nutrition promoting practices and
environments was direct observation (20). Several observation tools have been
developed, validated, and used in several child care nutrition assessment studies. These
tools include Environment and Policy Assessment and Observation (EPAO) tool (21),
Diet Observation in Child Care (DOCC) tool (22), and the Building Mealtime
Environments and Relationships Inventory (BMER) tool (23). In general, direct
observation methods are reliable in assessing nutrition of children in child care settings.
In the studies presented here, most observations were done using validated observation
tools by trained researchers/ research assistants. However, observation methods also have
7

several limitations. Observations require rigorous training of the observers as only a
small number of children can be observed by a single observer. In addition child and staff
behavior may change when they know that they are being observed. The following
studies used observation methods to assess dietary intakes and nutrition related practices
in child care settings.
Two studies were identified that used DOCC to assess dietary intake of children
in child care settings. Ball et. al. (20) assessed dietary intake of 117 preschool children
ages 2-5 years old attending 20 child care centers in North Carolina. The objective of this
study was to examine whether preschool children in the child care centers met half to two
thirds of the My Pyramid recommendations for daily intake of the main food groups. The
sample of child care centers was randomly selected from a larger sample of 84 centers of
another state-wide study, the Nutrition and Physical Activity Self-Assessment for Child
Care (NAP SACC) intervention (24). The types and amounts of meals served were
observed and recorded over a period of two days, and food consumed was evaluated after
observing the remaining food on the plates of the children. Number of servings of the
food groups consumed were assessed using the software Nutrition Data System for
research (NDS-R) and compared to the My Pyramid recommendations. Results showed
that although 95-100% of children were served meals containing at least a food item from
each of the main food groups, children consumed fewer fruits, vegetables, whole grains,
and meats/beans than what is recommended by MyPyramid. Although children consumed
adequate portions of milk, more than 50% consumed whole milk. Children consumed
<7% of recommended dark green vegetables, <13% of recommended whole grains, and
>75% of the meat consumed was high in fat or fried. Seven percent were served sugar
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sweetened beverages (SSBs), 59% a sweet snack, and 96% of children were served highsugar or high fat condiment. This study showed that children in child care centers in
North Carolina were not meeting the recommendations according to My Pyramid. The
small sample size and not performing a nutritional analysis for the dietary intake of the
children were some of the limitations of this study. Also, this study noted that CACFP
guidelines were very flexible in types of food eligible for reimbursement and provide
minimal nutrition standards, and child care centers may meet the CACFP guidelines but
not necessarily meet the My Pyramid recommendations. However, this study was
published in 2007, before the CACFP guidelines were reviewed and updated in 2010 and
before the transition from MyPyramid to MyPlate.
Another study using the DOCC tool was by Erinosho et.al (9). This study was
also conducted in North Carolina, which selected their sample from the NAP SACC
intervention study. But unlike the previously mentioned study it assessed foods offered in
20 child care centers by observing classrooms of children 3-5 years of age. The DOCC
was used to observe the foods and beverages over a period of two days, and the Healthy
Eating Index 2005 (HEI-2005) was used to assess the nutritional quality of the foods
offered. The HEI-2005 index is an assessment tool of food quality having 12 components
each having a maximum score. A high score in the components including total fruit,
whole fruit, total vegetables, dark green and orange vegetables and legumes, total grain,
whole grain, milk, meat and beans, and oils, reflects adequate intake, and a high score in
the components saturated fat, sodium, and calories from solid fats, alcoholic beverages,
and added sugars, represent low intakes. The total maximum score is 100 points. Higher
scores represent better nutrition quality. Results showed that total mean score (59.12/100)
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was significantly lower than the recommended score (p<0.01). Most centers met the
recommendations for fruit, milk and sodium and needed improvement in all other food
and nutrient group types assessed by the HEI, especially for vegetables and whole grains.
This demonstrates a need for nutrition quality improvement for the foods offered in child
care centers in North Carolina. Limitations of this study included a small sample size.
A study conducted by Benjamin-Neelon et.al (16), used the observation tool
EPAO to assess nutrition practices and mealtime environments in 96 child care centers in
North Carolina. This sample was also the sample used in the NAP SACC intervention
study (N=84) and 12 additional centers from the EPAO validation study (25). Each center
was observed in a single full day. Results of this study showed 52% of the centers served
whole fruits but they were mostly canned in syrup, 23% of centers served two or more
types of non-potato vegetables and 39% of centers served dark green, orange, or red
vegetables at least once during the observation day. Only 12% of centers provided whole
grains. Most centers (83%) did not serve fried potatoes and meats or high fat meats. Most
centers (84%) served high sugar or high sodium foods. Most centers (72%) served 100%
fruit juice at least one time. While the majority of centers (n =88) of centers did not serve
SSBs, most centers (n=86) served whole milk. Less than half (36%) of centers had
drinking water available for self-serve. Only 8% of centers served lunch family style.
Eighteen percent of centers had vending machines visible to children and parents. Most
centers (80%) had written nutrition policies focused on CACFP standards. Overall, the
study showed that child care centers served food items high in sugar and sodium. The
observation in this study was over only a single day which is a limitation of this study.
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A study by Erinosho et.al assessed nutrition practices and dietary intakes of 3 and
4 year old children in 40 child care centers distributed in three districts of New York City
and Manhattan (8). These centers were observed for a half day (8am -2pm) by research
assistants. Six children from a classroom in the different child care centers were observed
by the research assistants. The nutritional practices by child care providers were assessed
by observation using the BMER tool and a pilot-tested survey completed by the center
directors. Food intakes of the children were assessed by direct observation and recording
by hand of the foods and beverages consumed by the children. The dietary intakes were
assessed to determine whether the children met half the requirements of the My Pyramid
food groups and DRIs. Menus of the child care centers were also analyzed to assess
compliance to the CACFP guidelines. The dietary intakes were analyzed for nutrient
content using Food Processor software. Results showed that menus were mostly based on
CACFP meal requirements. Most centers (77%) offered reduced fat (1%) milk, only
100% fruit juice, and did not offer soda. A variety of fresh, frozen, and canned fruits and
vegetables, and a mix of both whole and white wheat breads were offered. Readily
available drinking water was observed at only half of the centers. Less than half (39%48%) of observed children met at least half of the daily recommended amounts of milk,
fruits, grains, and meats or their alternatives. Only 17% of the children consumed at least
half of the recommendations for vegetables, and only 2% of children consumed half of
the daily needs of all food groups combined. Overall, most observed centers did serve
healthy foods and beverages, however, areas of improvement still exist since only 2% of
children met all groups combined. Limitations in this study included that, observation
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was done only in a single day, and observer reliability was not assessed. Also the
nutrition practices part of the information was self-reported.
Padget and Briley assessed the dietary intakes of 50 children 3-5 years old from 9
licensed child care centers in central Texas in comparison to the Food Guide Pyramid
recommendations for young children, and whether intake away from child care
compensated for the deficiencies in nutrients at the child care (26). Meals of children at
the child care centers were observed for three consecutive days and parents were asked to
complete a 3-day record of the children’s intakes away from child care. Results showed
that 3-year olds consumed significantly more fruits than older children (p<0.01). Less
than half of the 3 year old children met half the requirements for grains (41%), vegetables
(14%), and dairy (41%). About half (55% and 41%) of the children met half and two
thirds of the meat/meat alternative requirements. Most (64%) of 4 and 5 year olds met
half the requirements for dairy. No 4 and 5 year old child met the requirements for
vegetables. The majority (91%) of 3 year olds, 5% of 4 year olds, and 25% of 5 year olds
met two thirds of their required energy needs in child care. Diet records showed that
intake away from child care compensated for the lack of intake in child care, however
only 6% of the children met the recommendations for every food group. Fifty nine
percent of 3 year olds, 42% of 4 year olds, and 88% of 5 year olds met 100% of their
estimated daily energy needs. Children in this study failed to meet the dietary
requirements for the Food Guide Pyramid. Limitations of this study included that data
was partially obtained from parental record, small sample size and only one geographic
location evaluated therefore, results are not generalizable to a larger population. In
addition, energy requirements for the children were based on estimates for age and sex.
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Another widely used method to assess food and nutrition in child care settings is
the use of self-reported data by either center staff or directors. Three studies were
identified that used self-reported questionnaires and surveys completed by either staff,
directors, or both. Sisson et.al assessed food, nutrition, and physical activity practices in
314 child care centers for children 2-5 years old selected using stratified sampling based
on star rating and geographical regions in Oklahoma (7). The authors used the NAP
SACC assessment tool (24,25) which was completed and mailed by the center directors
to the investigators. Response rate was 44.6%. Based on the results statistically
significant (p<0.05) differences among practices across centers based on their higher star
rating were: frequency of offering sweet or salty foods, availability of drinking water,
frequency of 100% juice served, offering foods from different cultures, using food to
encourage good behavior, family style serving of meals, support of healthy eating, and
presence of nutrition curriculum and policy. Statistically significant (p<0.05) differences
among practices across centers based on their geographical location included: frequency
of offering high fat meats, presence of vending machines, encouraging children to try
new foods, and food-based fund-raising programs. Healthy practices that were reported
by most centers included: serving fruits and non-fried vegetables daily, and not serving
SSBs. However, practices that needed improvement were serving vegetables other than
corn, potatoes, and green beans, serving high fiber food whole grains, and serving high
fat meats less than once a week. In this study there were some healthy practices across
the centers, but it was also noted that higher star rated centers reported better practices.
Ritchie et.al. (11) studied 432 centers including Head Start, state preschools,
CACFP and non-CACFP centers, CACFP and non-CACFP homes, to assess whether
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participation in the CACFP program was associated with provision of healthier meals and
beverages. This study adapted the NAP SACC tool to develop their own questionnaire
which was mailed to the child care centers and completed by the child care providers.
Response rate was 31%. Results showed that significantly more CACFP sites (97%)
served milk than non-CACFP sites (83.3%) (p<0.001). Most (72%) of sites served 1% or
2% milk. Water was served less frequently than milk. Non-CACFP sites (14.3%) served
significantly more SSBs than CACFP sites (3%) (p<0.001). CACFP sites (52.5%) served
significantly more fruits canned in syrup than in non-CACFP sites (34.9%) (p<0.01). A
quarter (24%) of centers served fried potatoes. CACFP sites (90.4%) served significantly
more fresh, frozen, or canned vegetables than non-CACFP sites (80.1%) (p<0.01). Most
(75.3%) sites served whole grains. Less than a quarter (23.7%) of sites served sweet
baked goods with non-CACFP sites serving significantly more of these items that
CACFP sites (p<0.05). In general CACFP sites served more nutritious foods and
beverages, but there seems to be room for improvement. A limitation of this study was
the low response rate.
Sigman-Grant et.al. (27) also used self-reported data to assess mealtimes in child
care centers in four western states (California, Colorado, Idaho, and Nevada). In this
study, the sample was stratified by state and region (urban, cluster urban, and rural). The
centers were mailed a survey, including questionnaires, to directors and staff (developed
and validated by the researchers). The staff questionnaire included current feeding
practices, degree of external adult control, child feeding routines, perceived barriers to
creating optimal mealtimes, personal feeding history and experiences, weight and height,
and demographics. The directors’ questionnaire included center demographics and
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mealtime and training information. The centers that returned the completed surveys
(N=568) were included in the analysis. Results showed that generally, mealtimes were in
classrooms with an adult at the table who serves food, pours drinks, and ate food
provided by the center. Of those reporting allowing children to pour their own drinks
57% were in family-style, 8% were pre-plated, and 31% were in lunch box style. In
general, only 38% of the centers' mealtimes were family style. Overall 62% of the staff
reported actually sitting at the table during mealtimes. Significantly more staff in the
family style talked to children about food (p<0.001), and tried new foods (p<0.001). The
results show that there is a need for improving mealtime practices by educating child care
providers in child care settings to encourage healthier mealtime environments such as
family style serving that promote healthy development of feeding skills in children. A
limitation of mailed surveys is that centers with better nutrition related practices would be
more likely to complete and return the surveys. In general, self-reported data is easier to
administer in a large number of centers and is less expensive, however, as with most selfreported data, limitations include reporter bias leading to misreporting and inaccurate
data.
Menu Analysis has also been used to assess foods served in child care centers. A
study by Benjamin-Neelon et.al compared menus to the actual foods and beverages
served in child care centers in North Carolina. This study is similar to the previous
studies conducted in North Carolina and also used the convenience sample of 84 centers
participating in the NAP SACC study (28). One day observation and recording of foods
and beverages served was done by a research assistant. Menus were collected at the end
of the day and analyzed for meal occasions and food categories served. From the
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observed eating occasions 52% matched entirely to the menu and from observed
individual foods and beverages served, 86.6% matched the menu. Juice, vegetables, and
grains were less frequently served than stated in the menu, and foods of low nutritional
value were served more frequently than stated on the menu. In conclusion, although there
were some additions and omissions in the actual served foods and beverages in
comparison to the menus, most menus were accurate to a certain extent of the foods
served in the child care centers. However, menus do not accurately estimate actual child
intake. Limitations of this study included only one day observation and one menu day
was conducted, providers may have changed practice under observation, menus were not
analyzed for nutrient content, portion sizes, preparation methods, and condiments were
also not considered, and also source of food was not assessed. This study performed
analysis of only food categories listed on the menus and the investigators did not perform
a detailed nutritional analysis of the cycle menus.

II-

Summary of previous studies and rationale for study
In the above literature review, there were multiple methods used to assess food

and nutrition practices and environments, and dietary intakes of the children in child care
centers, each with different limitations. The most common methods used in the reviewed
literature of child care centers were direct observation by the researchers and selfreported information by child care providers or center directors. Different studies studied
different aspects of nutrition in child care centers. For example, some studies assessed
dietary intake of the children (8,20,26), others assessed food served in child care centers
(9,11,28), and some studies assessed nutrition related practices and environment of the
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child care centers (7,8,15,27). Although different measures were assessed in the different
studies, all studies showed that child care centers across different states were not meeting
the nutrition recommendations. In general, most centers met the recommendations for
serving milk and whole fruits, however, many centers served whole milk and whole fruits
canned in syrup (11,16,20). Although most studies showed that SSBs were avoided by
most centers, some centers still served SSBs (11,16,20). In almost all studies, most
centers did not meet the recommendations for whole grains, vegetables, and meats
(7,8,9,16,20,26). Other concerns that need to be addressed include serving high-sugar,
high-sodium, and high-fat foods and condiments (16,20), availability of drinking water
(7,16,27), and creating a healthy eating mealtime environment including family-style
food service (16,26,27). The study conducted by Sisson et.al. showed that higher rated
centers reported better nutrition practices (7), and the study conducted by Ritchie et. al.
showed that centers participating in the CACFP offered more nutritious foods than nonCACFP centers (11). No studies were found that have been conducted to assess
nutritional content of food served in licensed child care settings in New Mexico, and
whether the meals and snacks at these centers are meeting the CACFP nutritional
guidelines. Since centers participating in the CACFP are required to provide a copy of
their menus to ensure their adherence to the guidelines, the purpose of the study was to
assess menus of child care centers participating in the CACFP in Albuquerque, NM for
compliance to the CACFP nutrition guidelines (meal and snack patterns), and whether the
foods and beverages being served during meals and snacks meet half to two thirds of the
Dietary Recommended Intakes (DRIs) of energy and nutrients for preschool children 2-5
years old.
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III-

Study objective and hypothesis

The objective of this study was to assess compliance to the CACFP nutrition
guidelines (meal and snack patterns specifically), and whether the foods and beverages
being served during meals and snacks meet half to two thirds of the DRIs (Estimated
Average Requirements – EAR, Adequate Intakes – AI, and Average Macronutrient
Distribution Ranges – AMDR) of energy, macronutrients (Carbohydrates, fiber, protein,
total fat, saturated fat, and cholesterol) and certain micronutrients (the vitamins A, C,
and Folic acid; and the minerals sodium, potassium, iron, calcium, and zinc) for
preschool children 2-5 years old, by analyzing menus of child care centers participating
in the CACFP (excluding Head Start Programs and in-home day cares) in Albuquerque,
NM.
Hypothesis: Child care centers participating in CACFP with higher star ratings (4
and 5 star rating) are more likely to adhere to the CACFP nutrition guidelines and
provide half to two thirds of DRI for macronutrients and specified micronutrients for
children aged 2-5 years.
Although there are no nutrition related elements that would qualify a center to be
higher star rated in New Mexico, the reason why star rating was chosen as a variable was
the assumption that since higher star rated centers are of higher quality, they might as
well have healthier nutrition practices. This assumption was supported by the study
conducted by Sisson et. al. (7). The hypothesis is tested to see whether this would also
apply to child care centers in Albuquerque.
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Chapter 3:
Methodology

I-

Study Design
This study was a descriptive, cross-sectional design. The study analyzed a single

week of the current cycle menus of child care centers in Albuquerque, NM and compared
the nutrient content and foods served to the Dietary Reference Intake (DRI)
recommendations (EAR, AI, and AMDR) and CACFP meal pattern guidelines,
respectively. The study aimed to assess the extent of adherence of child care centers to
the nutritional guidelines, as well as to explore relationships between extent of adherence
with the centers star rating, geographic location, and other demographic and center
variables (such as ethnicity of the majority of the children attending those centers).

II-

IRB Approval
The study was proposed and approved by the thesis committee members in April

2014. The Institutional Review Board (IRB) Protocol application was submitted to the
University of New Mexico Human Protections Research Office (HRPO) in August 2014
and IRB approval was granted in December 2014. Recruitment was initiated immediately
after approval.

III-

Sampling and Recruitment

The target population for the study included licensed child care centers in
Albuquerque participating in the CACFP. To be eligible for participation in this study,
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child care centers must have been CYFD licensed child care centers at the time of
recruitment, located within the city limits of Albuquerque, participating in the CACFP
program, and have internet access (the data collection occurred through an online
survey). In addition, the center director who was identified as the primary contact person
with the investigator must have had the ability to understand and speak English. For the
purpose of this study, Head Start Programs and in-home day cares were excluded from
eligibility, since these two are different from regular child care centers, in terms of
licensing, and nutrition intervention programs (especially for Head Start).
A list of licensed child care centers located in New Mexico and that were
participating in the CACFP program was obtained from the New Mexico Kids website:
(https://www.newmexicokids.org/content/caregivers_and_educators/health_and_safety/d
ocs/cacfp_general_information/center_sponsors_list_of_participants.pdf ). From this list,
centers that were located in Albuquerque were chosen as the convenience sample for this
study. A total of 78 centers were deemed eligible. Based on the literature review, a
response rate of 25-30% was anticipated, and thus, a final sample of 20 child care centers
was expected to participate in the study.
New Mexico Child care centers are required to meet CYFD regulations to become
licensed. In order to qualify for a higher star rating, however, the centers are required to
have higher quality standards by having well-trained staff, providing positive learning
activities and environment appropriate for child learning and development, involving
families, having fewer children per provider, and conducting progress assessment for
children (15). Star ratings for the eligible child care centers were identified based on
previously existing data which was obtained from Center for Education and Policy
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Research (CEPR) at UNM. The eligible child care centers were categorized based on
their star rating and geographic locations (NE, NW, SE, and SW) in Albuquerque. The
study was announced to all centers (N=78) included in the final list through an
informational flyer (See appendix B) After IRB approval was granted, the informational
flyer was mailed to each child care center. The flyer described the study, listed eligibility
criteria, provided contact information, and answered frequently asked questions (FAQs)
(See appendix C). Within a week after mailing the informational flyers, staff (center
directors) from eligible center were contacted by the investigator via a telephone call
(using a standardized script – see appendix D) for further screening and eligibility. The
purpose of the phone calls was to verbally obtain willingness of the center to participate.
During the phone calls the study was described in detail (purpose of the study, data to be
collected, what was required from the centers, and consent procedures), and if a center
director showed interest in participating in the study, further questions were asked to
verify eligibility (see script appendix D). If the center met all the eligibility criteria, the
investigator asked for the center director’s email address to which the consent form and
the online survey was sent.
Recruitment and data collection was conducted during two periods of time. The
informational flyer was sent out initially to all target centers (N=78) during the first week
of December 2014. During the second week of December, all centers were contacted via
phone call to inquire about willingness to participate and obtain verbal willingness to
participate in the study. Center directors that expressed willingness to participate were
asked to complete the survey and email their cycle menus to the investigator by the end
of December. For some of the centers that were contacted, there was either no answer to
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the phone calls or the center directors were not available. Those centers were contacted
during the third week of January 2015, and those who showed willingness to participate
in the study, were asked to complete the survey and email their cycle menus to the
investigator by mid-February 2015. Figure 1 summarizes the recruitment procedure.

Week 1 of
December
2014

Week 2 of
December
2014

Week 3 of
December
2014

End of
December
2014

Week 3 of
January
2015

Week 4 of
January
2015

MidFebruary
2015

• Convenience sample N=78
• Informational flyer sent

• N=78 contacted by phone
• Further screening/ obtain willingness to participate

• Online survey sent out

• Centers were expected to complete survey and email a copy of menu

• Centers not reached initially were contacted back

• Online survey sent out

• Centers were expected to complete survey and email a copy of menu

Figure 1: Summary recruitment flow chart
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IV-

Survey Development
The online survey was developed using Opinio. This software is available at

UNM, and the investigator was trained by University of New Mexico Information
Technologies (UNM IT) department staff to be able to navigate and work on the
software. The questionnaire included 13 questions (nine multiple choice, and four short
answer questions). Questions were placed in one of three categories: (1) Demographics,
(2) Meal planning and menu development, and (3) Policies related to nutrition (includes
policies at the child care center, such as, nutrition education and training of staff). Some
of the questions (Part 2: questions 2,4, and 5; part 3: questions 2 and 3) were adapted
from a previously developed questionnaire (Nutrition and Physical Activity SelfAssessment for Child Care - NAP SACC self-assessment instrument) (25). The
investigator was granted permission to adapt questions from this questionnaire by the
researchers who developed this instrument. The survey also included instructions for
uploading and sending the full cycle menu as an attachment in a separate email. The
survey used in this study was not piloted for reliability or validity. Survey development
was not the focus of this research.

V-

Data Collection
After phone calls were made to the eligible centers (N=78), two e-mails were sent

to the directors at centers that agreed to participate in the study and who were deemed
eligible. The first email included an attached file containing the consent form and the
second email contained the link to the online survey. Clicking on the survey link
indicated that center directors were agreeing to consent to participate in the study. Center
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directors were then instructed to email a copy of the cycle menu to the investigator. The
participating center directors were required to complete the survey and email a copy of
their cycle menus within two weeks of the date that the survey was sent. Two reminders
were sent during this time. The first reminder was sent a week after the survey was
emailed. The second and final reminder was sent two days before the deadline for survey
completion. Center directors that completed the survey but had not emailed a copy of
their cycle menus were sent an additional email reminder.
The menus received from participating centers were reviewed by the investigator
for clarity and for any food and beverage items that were unclear with regards to
preparation methods and portion sizes. After reviewing the menus, the individuals
responsible for menu development at the centers were contacted via phone call, to obtain
further clarification regarding these items on the menu.

VI-

Data Analysis
The nutrition software University of Minnesota Nutrition Data System for

Research (NDSR) was used to analyze the nutrient content of all of the menus. For
statistical analysis of the data, Statistical Package for the Social Sciences (IBM Corp.
Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.) was used.

Demographic Data Analysis
Demographic data collected in the study included total number of children and
children 2-5 years old enrolled in the child care center (these two variables were
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represented as numeric values, as well as categorized into small (0-50), medium (51100), large (>100), based on the number of children). Other demographic data included
geographic location of the center (NE, NW, SE, and SW) in Albuquerque, race/ethnicity
of the children, and child care provider to child ratio. Data collected related to meal
planning and food service included: individual responsible for menu development (center
director, kitchen chef, dietician/nutritionist, or other), length of cycle menu (in weeks),
menu changes according to season, and how the meals and snacks were served to
children. The data collected related to nutrition-related policies at the center included:
number of years the center has participated in the CACFP, number of nutrition education
and training per year required for staff, and written nutrition related policies. Most of the
data above was collected through the online survey (except for the geographic location
and star rating, which were identified prior to sample recruitment).
Star rating, geographic location, number of children, ethnicity, provider to child
ratio, menu development responsible, cycle menu length, meal and service, years in
CACFP, staff training, and nutrition related policies were analyzed using descriptive
statistics (frequencies and percentages).

Menu Analysis
For the purposes of this study, only a one week menu was analyzed for each
center, although the centers submitted cycle menus that were longer than one week. To
reduce bias, week one of all menus submitted was chosen for analysis for the study. A
week represented five week days (Monday through Friday).
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Each menu record was assigned an identification (ID) based on the center ID and
the day of the week, For example, Wednesday menu for center number 9 was represented
as “93”. All the menu data (food and beverage items and portion sizes) was entered into
the NDSR software. For each day on the menu, for every center, a separate menu record
was created. Meals on the menu records were categorized as breakfast, lunch, or snack.
For every meal, food and beverage items were entered, with all the specifications of type
(fresh, frozen, canned, % fat, type of cheese, whole grain etc.), preparation method
(baked, fried, boiled etc.), additional ingredients (salt, fat, or sugar) or condiments
(ketchup, mustard, mayonnaise), and portion size. This information was either written on
the menus or reported by the center directors (verbally over the phone). For centers that
did not provide portion sizes, or accurate preparation methods, or food types, estimated
portion sizes were used, and “unknown” preparation/type was chosen from the available
options. After all items on the menus were entered into the software, a food group report
and a nutrient report were generated. These included number of servings for each food
group, and also amount of macro- and micro-nutrients for a specific day (menu record).
An average of each of the nutrients for every center (average of five records) was
generated by the software. These averages were used as a single numeric value to be
included in the statistical analysis and be compared to the DRIs.

Comparison to DRIs
After the menus were analyzed, descriptive statistics (means and standard
deviations) of the nutrients and food groups for all centers were analyzed. These average
values of actual nutrient content in the menus (determined by NDSR) of energy,
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macronutrients (carbohydrates, fiber, protein, total fat, saturated fat, and cholesterol) and
micronutrients (the vitamins A, C, and folic acid; and the minerals sodium, potassium,
iron, calcium, and zinc) were compared to half and two thirds of the (DRIs) for both 1-3
year olds and 4-8 year olds since the target age group in the study included ages from
both age ranges. Energy comparison value was the estimated energy requirement (EER)
for 3-8yrs old, which was determined by a reference weight of 20kg (44lb) and height
115cm (45inch). To determine protein EAR, the reference weight 12kg (27lb) was used
to determine EAR for 1-3year olds and 20kg (44lb) was used to determine EAR for 4-8
year olds. Carbohydrates, vitamins A and C, folate, iron, calcium, and zinc were
compared to their EARs; fiber, sodium, and potassium were compared to their AIs;
percent fat and percent saturated fat (SFA) were compared to their AMDR with respect to
the average energy provided by the foods in the menu, and Cholesterol was compared to
half and two thirds of the value of 300mg (29).
Since some centers (n=8) served one snack a day, while others (n=2) served two
snacks, centers were categorized based on number of snacks and the comparison of actual
nutrients to DRIs was done again based on this category. After comparison of actual
nutrients to DRIs, actual nutrient content was compared amongst the centers based on
center geographic location, star rating, and ethnicity.
Actual nutrient content from the menus was compared to half and two thirds of
the DRIs using one-way t-test, and for comparison of nutrient content amongst centers,
one-way ANOVA was used. Statistical significance was set at p <0.05.
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Comparison to CACFP
The CACFP meal pattern requirements include the following food components:
milk, meat/meat alternates, grains/breads, and fruits/vegetables. Each food component
has a specific portion size requirement based on age group (See appendix A). Breakfast
must include: milk, fruits/vegetables, and grains/breads. Lunch must include: milk,
fruits/vegetables, grains/breads, and meat/meat alternative. Snacks must include two of
the following components: milk, fruits/vegetables, grains/breads, and meat/meat
alternative (if a center serves one snack per day, this implies the center should serve 10
food components per week in total as snacks).
In this study, food groups served at each meal were compared to the meal pattern
guidelines for 3-5 years old. All food items that did not meet the meal pattern
requirements were considered either as missing food groups or as additions.

VII-

Data Reporting

At the end of the study, center directors were sent an email thanking them for
their participation. Centers received a report on the study results. They were
acknowledged on the areas that met the recommendations and informed about the areas
that needed improvement in their menus. General suggestions were given on how to
improve their menus.
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Chapter 4:
Results

The results of the online survey are presented in descriptive data. The results of
the nutrient content and food group servings are presented in descriptive data, and are
also compared to the DRIs and the CACFP meal pattern guidelines. Results of
comparison of nutrients and food groups among centers are also presented.

I-

Response rate
Of the 78 eligible centers contacted by the investigator over the phone and invited

to participate in the study, 12 showed willingness to participate verbally. Of these 12
centers, five center directors completed the survey and emailed a copy of the center’s
menu. During the second round, 17 of the initial 78 centers were contacted again, of
which five showed willingness to participate verbally. All five center directors completed
the survey and emailed a copy of the center’s cycle menu. From the initial 78 centers, a
total of 17 centers showed willingness to participate, and to which the online survey was
sent to. However, out of those 17, a total of 10 centers (58.8%) completed the survey and
returned a copy of the center’s cycle menu, and were included as the final sample in the
study. Only 12.8% (n=10) of all eligible centers (N=78) participated in the study. Figure
2 describes the recruitment process of the study.
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78 eligible centers
61 centers excluded (not
interested, closed, no
internet access)
17 centers agreed to
particpate
7 centers excluded (did not respond
to survey, did not return a copy of
menu)
10 centers included in
the study

Figure 2: Summary response rate diagram

II-

Survey data

Demographic data
From the total of 10 participating centers, four centers (40%) were 2 and 3 star
rated centers and six centers (60%) were 4 and 5 star rated centers. Four centers (40%)
were located in Northeast Albuquerque, four centers (40%) in the Southeast, and two
centers (20%) in the Southwest. None of the participating centers was from Northwest
Albuquerque. Out of the 10 participating centers, six centers (60%) had a small number
(0-50) of total children and children 2-5 years old, three centers (30%) had a medium
number (51-100) of total children and children 2-5 years old, and one center had a large
number (>100) of total children and children 2-5 years old. Hispanic children made up
the majority in four centers (40%) and White children made up the majority in four
centers (40%). Two of the 10 centers reported to have both Hispanic and White as the
majority of the children. Table 1 summarizes the frequencies of demographic variables.
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Table 1: Demographic data descriptive statistics
Demographic variable
Frequency (n)
Percent (%)
Star rating
4
40
Lower star (2-3)
2-star
3
30
3-star
1
10
6
60
Higher star (4-5)
4-star
1
10
5-star
5
50
Geographic Location
NE
4
40
NW
0
0
SE
4
40
SW
2
20
Total number of children
Small (0-50)
6
60
Medium (51-100)
3
30
Large (>100)
1
10
Number of children 2-5 years old
Small (0-50)
6
60
Medium (51-100)
3
30
Large (>100)
1
10
Ethnicity
Hispanic
6*
60%
White
6*
60%
Provider to Child ratio
Age 2
1 to 10
2
20
1 to 8
1
10
1 to 7
1
10
1 to 6
2
20
N/A
2
20
Age 3
1 to 10
3
30
1 to 8
5
50
N/A
2
20
Age 4
1 to 12
2
20
1 to 10
2
20
1 to 8
4
40
N/A
2
20
Age 5
1 to 12
2
20
1 to 10
2
20
1 to 9
2
20
1 to 8
2
20
N/A
2
20
10
100
Total number of centers
*Two centers reported having both Hispanic and White as a majority
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Meal planning data
In four out of 10 centers, more than one person was responsible for menu
development. Individuals responsible for menu development were mostly center
directors, kitchen chefs or another person (program specialist, administrative assistant, or
assistant director). None of the participating centers had a registered dietitian (RD),
licensed dietitian (LD), or a licensed nutritionist (LN) who was responsible for menu
development. All centers reported that their menus changed each season. Most centers
(70%) reported having cycle menus that were three weeks or longer. Most of the centers
(70%) reported that children always served meals and snacks to themselves and the rest
of the centers had children serve some of the meals and snacks themselves while other
foods were pre-plated or served by teachers. Table 2 summarizes the frequencies of meal
planning and food service data.

Nutrition-related policies data
Regarding nutrition related policies at the centers, all centers had been
participating in the CACFP for at least five years. All centers had their staff and teachers
receive nutrition education and training at least once a year. All centers reported having
written nutrition related policies in place. Table 2 shows a summary of the frequencies of
nutrition related policies available at the centers.
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Table 2: Meal planning and nutrition related policy descriptive statistics
Variable
Menu development responsible
Center director
Kitchen chef
Other
Cycle menu length
No cycle menu
1 week
3 weeks or more
Menu changes with season (Yes)
Meal service
Children serve some food themselves, while other foods are pre-plated or
served by teachers
Children always serve food themselves
Snack service
Teachers serve the children a specific portion size
Children serve some food themselves, while other foods are pre-plated or
served by teachers
Children always serve food themselves
Years in CACFP
5-10 years
More than 10 years
Staff nutrition training
Once a year
Twice or more a year
Nutrition related policies
Foods provided to children
Beverages provided to children
Creating healthy mealtime environments
Teacher practices to encourage healthy eating
Not offering food to calm children or encourage appropriate behavior
Planned and informal nutrition education for children
Professional development on child nutrition
Education for families on child nutrition
Guidelines for foods offered during holidays and celebrations
Other (Family style dining)
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Frequency

Percent

6
5
4

60
50
40

1
2
7
10

10
20
70
100

3

30

7

70

1
2

10
20

7

70

3
7

30
70

8
2

80
20

8
8
8
8
5
7
8
6
6
1

80
80
80
80
50
70
80
60
60
10

III-

Nutrient comparison to DRIs

Average nutrient content and average food group servings of all centers are
summarized table 3.
Table 3: Descriptive statistics of nutrients and food groups
Energy (kcal)
Total Fat (g)
% Fat
Total Carbohydrate (g)
Total Protein (g)
Cholesterol (mg)
Saturated Fatty Acids (g)
% Saturated Fatty Acids
Fiber (g)
Vitamin A (RAE) (mcg)
Vitamin C (mg)
Folate (DFE) (mcg)
Calcium (mg)
Iron (mg)
Zinc (mg)
Sodium (mg)
Potassium (mg)
Total Fruits/Vegetables (servings)
Total Grains (servings)
Total Meats (servings)
Total Milk (servings)
Total Other (servings)

N
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Minimum
508
9.49
16.48
72.96
24.79
34
2.85
4.95
5.41
324
13.09
116
615
3.37
3.44
685
1125
1.83
1.29
0.77
1.49
0.28

Maximum
730
19.87
30.15
112.93
35.63
89
7.97
11.63
8.92
579
80.31
271
1002
5.60
4.94
1133
1474
3.25
2.06
1.50
2.25
1.26

Mean
595.90
15.38
22.59
87.42
30.24
52.80
5.76
8.44
6.61
438.80
44.04
174.00
747.50
4.26
4.20
897.20
1289.50
2.35
1.74
1.21
1.74
0.57

SD
73.18
3.66
4.06
12.74
2.89
16.36
1.76
2.22
1.07
102.87
22.01
47.93
110.74
0.82
0.49
145.36
144.09
0.52
0.26
0.24
0.26
0.34

All nutrient comparisons with DRIs (EAR, AI, and AMDR) were done using one
way t-test by comparing the nutrient content of menus to half and two thirds of the DRIs
of both age groups 1-3 years old and 4-8 years old. The results of these comparisons are
summarized in tables 4 and 5.
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Table 4: Nutrient comparisons to DRIs (EAR and AI) of the age groups 1-3yr and 4-8 yr
Nutrient

Mean/SD

Energya (kcal)

595.90 ± 73.18

Half of
the DRIs
for 1-3yrs
871

Total
carbohydrates (g)
Total protein (g)

87.42 ± 12.74

50

37.42***

67

20.42**

50

37.42***

67

20.42**

30.24 ± 2.89

5.2

24.8***

7

23.24***

7.6

22.64***

10.2

20.04***

52.80 ± 16.36

150

-97.20***

200

-147.20***

150

-97.20***

200

-147.20***

6.61 ± 1.07

9.5

-2.89***

12.7

-6.09***

12.5

-5.89***

16.8

-10.19***

438.80 ± 102.87

105

333.8***

140

298.8***

137.5

301.3***

183

255.8***

Vitamin C (mg)

44.04 ± 22.01

6.5

37.54***

8.67

35.37**

11

33.04**

14.67

29.37**

Folate (mcg)d

174.00 ± 47.93

60

114***

80

94***

80

94***

106.67

67.33**

Calcium (mg)

747.50 ± 110.74

250

497.5***

333.3

414.2***

400

347.5***

533.3

214***

Iron (mg)

4.26 ± 0.82

1.5

2.76***

2

2.26***

2.05

2.21***

2.73

1.53***

Zinc (mg)

4.20 ± 0.49

1.25

2.95***

1.67

2.53***

2

2.2***

2.67

1.53***

897.20 ± 145.36

500

397.20***

667

230.20**

600

297.2***

800

97.2

1900

-610.5***

2546

-1256.5***

b

Cholesterol (mg)
Fiber (g)
Vitamin A (mcg)

Sodium (mg)

c

Mean
Difference

Mean
Difference

-275.1***

Two thirds
the DRIs
for 1-3yrs
1167

Potassium (mg)

Mean
Difference

-571.1***

Half of
the DRIs
for 4-8yrs
871

1500
-210.50**
2000
-710.50***
1289.50 ± 144.09
For energy, EER for 3-8yr old age group was used
b
For cholesterol, it is recommended no more than 300mg/day for individuals >2yrs of age
c
Vitamin A as Retinol Activity Equivalent (RAE)
d
Folate as Dietary Folate Equivalent (DFE)
a

Table 5: % fat and % SFA comparisons to AMDRs
Nutrient
% fat
% SFA
***p<0.001

Mean/SD
22.59 ± 4.06
8.44 ± 2.22

Recommended AMDR (in %)
30
10

Mean Difference
-7.41***
-1.66
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Mean
Difference

-275.1***

Two thirds
of the DRIs
for 4-8yrs
1167

*p<0.05
**p<0.01
***p<0.001

-571.1***

Comparing the average nutrient content of foods to the DRIs for the age group 1-3
years old, on average centers are serving foods that provide to 3 year olds protein
(30.24g, p<0.001), vitamin A (438.8mcg, p<0.001), vitamin C (44.04mg, p<0.01), folate
(174mcg, p<0.001), calcium (747.5mg, p<0.001), iron (4.26mg, p<0.001), zinc (4.2mg,
p<0.001), and sodium (897mg, p<0.01) that are statistically significantly higher than two
thirds of the DRIs for 1-3 year olds. On the other hand, centers are serving foods that
provide to 3 year olds fiber (6.61g, p<0.001) and potassium (1289.5mg, p<0.01) that are
statistically significantly lower than half the DRIs for 1-3 year olds.
Similar results were seen comparing the average nutrient content of foods to the
DRIs for the age group 4-8 years old, on average centers are serving foods that provide to
4-5 year olds protein (30.24g, p<0.001), vitamin A (438.8mcg, p<0.001), vitamin C
(44.04mg, p<0.01), folate (174mcg, p<0.01), calcium (747.5mg, p<0.001), iron (4.26mg,
p<0.001), and zinc (4.2mg, p<0.001) that are statistically significantly higher than two
thirds of the DRIs for 1-3 year olds. As for sodium (897.2, p>0.05), centers are serving
foods that provide to 4-5 year olds two thirds of the AI of sodium for 4-8 years old. On
the other hand, centers are serving foods that provide to 4-5 year olds fiber (6.61g,
p<0.001) and potassium (1289.5mg, p<0.01) that are statistically significantly lower than
half the DRIs for 4-8 year olds.
As for comparison of nutrients to DRIs that are common for all ages (3-5 year
old), on average centers are serving foods that provide to 3-5 year olds carbohydrates
(87.42g, p<0.01) significantly greater than two thirds of the EAR for carbohydrates.
Energy (871kcal, p<0.001) is significantly less than half the EER and cholesterol
(52.8mg, p<0.001) is significantly less than half the recommendation. Percent total fat
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(22.59%, p<0.001) is significantly less than the AMDR, and percent SFA (8.44%,
p=0.05) is less than the AMDR but did not reach statistical significance.
In the results of the t-test done for the nutrients by separating centers that served
1 or 2 snacks, the total average was not different from the average of centers that served 1
snack.

Nutrient comparison among centers
Comparing nutrient content and food group servings among centers through
ANOVA analysis did not show any statistically significant difference in nutrients or food
groups among child care centers based on star rating, geographic location, and ethnicity
of the majority of the children at the centers.

IV-

Meal pattern comparison with CACFP
All centers reported serving foods using the required portion sizes by the CACFP

meal pattern guidelines. Appendix F provides a summary of the meals and food groups
served by all centers.

Breakfast
All centers served the recommended servings of milk, fruit/vegetable, and
grains/breads for breakfast. As part of the fruit/vegetable food group at breakfast, all
centers served only fruit. Four out of 10 centers served an extra serving of meat/ meat
alternatives at least once a week, which is not included in the CACFP meal pattern
guidelines. One center served an additional meat group once a week, two centers served
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meat for breakfast twice a week, and one center served meat for breakfast three times a
week. Six out of 10 centers served other items with breakfast such as jelly, syrup, or an
additional grain or fruit group. Four centers served these items once a week, and two
centers served these items twice a week. Of those four centers serving an extra meat
group, three were low star rated centers, and of those six centers serving other items,
three were low star and three were high star rated centers.

Lunch
All centers served the recommended servings of milk, fruit/vegetables,
grain/bread, and meat/meat alternatives. Six out of 10 centers served additional foods at
least once a week. Additions included condiments, salad dressings, and other
sauces/seasonings as part of the recipe. Of those six centers serving additions during, two
were low star and four were high star rated centers.

Snacks
Two centers out of 10 served two snacks per day, while the other eight served one
snack per day. Both centers serving two snacks per day served two components of food
groups in the meal requirements per snack. Thus serving a total of 20 food components
per week. Of those eight centers serving one snack per day, five centers met the snack
meal pattern requirements by serving two components per snack, thus a total of 10 food
components per week. Two centers served one additional component per week, thus a
total of 11 components per week. One center served a total of 15 food components per
week, thus an additional component per day. Other than the additional food groups, two
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of the 10 centers served additional food items once a week, while one center served
additional food items four times a week. Additional food items included, ranch dressing,
cheese sauce, cream cheese, butter, and yogurt. Of those three centers serving additional
food components, all were high star rated centers, and of those three centers serving extra
food items, two were low star rated.
Two of 10 centers did not serve milk as part of snacks, six of 10 centers served
milk once to 3 times per week, and 2 centers served milk as a snack every day. All
centers served fruit/vegetable as a snack at least twice a week. Four out of 10 centers
served only fruits as part of the recommended either fruit or vegetable for snack. Four of
10 centers did not serve juice as a fruit, five centers served juice as a fruit as part of
snacks, and one center served only juice as fruit as part of snack. All centers served
grains as snacks at least 4 times per week. Two of 10 centers did not serve meat/meat
alternative as a snack. Eight of 10 centers served meats or meat alternatives once or twice
a week.
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Chapter 5:
Discussion

This study assessed menus of licensed child care centers in Albuquerque,
participating in the CACFP. Two aspects of those menus were explored. The first was the
extent of compliance with the CACFP meal pattern requirements based on the food
components served at each meal (breakfast, lunch, or snack). The second was the nutrient
content of the foods served at those child care centers in comparison to the DRIs of the
selected nutrients.

I-

Interpretation of Results

Meal patterns
In general, centers appear to be adherent to the CACFP meal pattern guidelines,
as they appear to be serving all food components required by the CACFP meal pattern
guidelines, and in required portion sizes. One reason not to be fully adherent may be
related to the additions to the menu such as serving meat/meat alternative component for
breakfast at some centers. Some of the served items included sausage, ham, bacon,
cheese, and eggs, all of which are high in saturated fats. Other additions included
condiments (ketchup, mustard, and mayonnaise), salad dressings (mainly ranch), sauces
and seasoning (canned cream of chicken or mushroom soup, salsa, and soy sauce) all of
which are high in sugar, fat, and sodium.
It is important to point out the fact that one center reported that, although they are
aware of the fact that a meat component is not part of the CACFP meal requirements for
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breakfast, they served meat intentionally. The reason for this, as reported by the center,
was that most of the children attending their center, did not have access to food at home.
This points out an important issue of food insecurity in Albuquerque, which reflects the
fact that New Mexico ranked highest in child food insecurity in the United States in a
report by Feeding America (30).

Nutrients
Centers in general seem to be serving foods that provide more than two thirds of
DRIs of the vitamins A and C, folate, calcium, iron, and zinc. Nutrients of concern
include sodium and carbohydrate, both of which were higher than two thirds of AI. Fiber
and potassium were lower than half of AI. Protein was higher than two thirds of EAR.
Although total fat seemed to be less than the AMDR, almost half (40%) was in the form
of saturated fats. As for energy, results showed that the average energy provided by the
foods served by the centers was less than half the EER for 3-5 year olds. Based on this
result, kids seem as if they are being underfed. However, this raises several questions,
whether the kids at the centers are really being underfed, and if they are, whether they are
compensating for calories and other nutrients at home. This is a concern because it is
counter to the issue regarding obesity in this population.
A study by Mier et. al (31) reported that the combination of foods consumed by
children at home and school was insufficient in fiber and potassium, which is similar to
the findings in this study, and very high energy, fat, carbohydrates, protein, and sodium.
The results of this study also showed that children are being served foods high in
carbohydrates, protein, and sodium.
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Star rating
This study failed to support the proposed hypothesis that higher star rated centers
are more likely to meet the requirements. No difference was found among centers based
on star rating, in adhering to meal pattern guidelines, as higher star rated centers served
additional food items as did lower star rated centers. No difference was found in meeting
DRI requirements, as ANOVA showed no statistical difference.
Unlike the study by Sisson et. al.(7) where higher star rated centers had reported
better nutrition practices, in this study there was no difference based on star rating.
However, it is important to note that Sisson et. al looked at over 400 centers and this
study looked at only 10, and it may have been possible to reach statistically significantly
results if this study also had a larger sample. Another possible reason for the difference in
the results compared to the study by Sisson et. al., is the fact that that study was
conducted in the state of Oklahoma, and there is a possibility that star rating
qualifications and requirements could be different in Oklahoma compared to New
Mexico.

Foods on the menu vs. foods actually served
The menus analyzed in this study represent what the centers intended to serve. We
do not know whether or not the centers actually served what is listed on these menus. A
reason to question this issue goes back to a study by Benjamin Neelon et. al. (27) that
observed meal occasions at child care centers in North Carolina and reported that only
half of the meals entirely matched the menus. Omissions mainly included vegetables and
grains, whereas additions included foods with low nutritional value.
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Meal service
Most centers reported in the survey that the children served the meals and snacks
by themselves. Most centers (80%) also claimed during phone calls when asked about
portion sizes of foods, that they serve CACFP portion sizes. However, this leads to
confusion, since the centers seem to be contradicting themselves. An example would be
that one center reported putting a bag of crackers (during a snack) from which the
children would serve themselves. We do not know the portion sizes (or the quantity) the
kids serve themselves. Older children might serve themselves more than the younger
ones. Nutrient analysis was mostly done using the standardized CACFP portion sizes
since that was what the centers claimed to serve. For the rest of the centers that reported
actual portion sizes, those portion sizes were used, and for food items where portion sizes
were not available (such as condiments and salad dressings) estimated portions were
used, which could have been either underestimated or overestimated. These issues highly
affect results of the nutrient analysis.
An important note here is that when centers report their menus to the CACFP,
they are required to report the food components served, the total amount of the food
prepared, and the amount of people this amount is intended to serve. The amount of
people actually served is optional, this also questions the fact that how much kids are
actually being served (32).

Foods served vs foods consumed
Another important point to consider is that this study assessed foods being served
to children and not the intake of the children. We also do not know how much of the
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foods being served the kids actually consume. A study by Ball et. al. (19) reported that
although children were being served foods from the main food groups, they consumed
fewer fruits, vegetables, whole grains, and meats/beans.

Demographics
In this study, there was fairly even distribution of higher and lower star rated
centers, as well as a fairly even distribution of ethnicities of children at the centers. Since
participating centers were located only in Albuquerque, the results cannot be generalized
to all New Mexico. Also there were no centers that participated from Northwest of
Albuquerque, and this may further affect generalizability of results. There were
nutritionists or dietitians who were responsible or even had role in menu development.
This is an important issue to point out, as the input of a nutritionist or dietitian could
positively impact healthier food choices.

Nutrition related policies
All centers reported having nutrition-related policies at the center, including
policies related to foods and beverages served, and creating healthy mealtime
environments. However, we do not know to what extent centers implement their own
policies. All centers had their staff and teachers receive nutrition education and training at
least once a year. Only two centers reported that their staff received nutrition training
twice or more a year. This is an important issue for newly recruited staff, especially if
new staff are recruited shortly after the current staff had received nutrition training, as it
might take up to two years before a newly recruited staff to receive training.
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II-

Limitations
This study had several limitations. A major limitation was the small sample size

which was the result of a very low response rate. This may have affected significance of
results, including the ANOVA results. Another limitation is the fact that the results
cannot be generalized to all centers in New Mexico due to the very small sample size,
and also due to the fact that all centers participating were only in Albuquerque. However,
these results cannot even be generalized to Albuquerque because of a possible selection
bias, where centers that are more confident of their menus may have been more likely to
participate. Another major limitation in this study was the use of self-reported data,
which may not have been accurate and thus may have affected accuracy of results. Other
limitations include the fact that some of the food items in menu analysis were analyzed
using estimations and guesses, which affects the accuracy of the analysis and may have
either under or overestimated the results. Not piloting the survey for reliability and
validation is another limitation.

III-

Implications

The results obtained in this study indicate that, centers are serving foods that
provide adequate amount of some of the nutrients. However, there is still room for
improvement regarding other nutrients including, carbohydrates, sodium, SFA, fiber, and
potassium, by serving more fruits, vegetables, and whole grains, and fewer food items of
low nutritional value such as condiments. One way to incorporate these improvements
might be to provide additional staff training focused on healthier food choices and menu
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development. Hiring an RD/LD/LN on staff (or as a consultant) may also be helpful. In
addition, the issue of food insecurity in children in NM needs to be addressed.

IV-

Future Research
Future studies are certainly needed, particularly observation studies, to evaluate

whether the actual foods served at the centers match the menus, how much food the
children serve themselves during meal times, and how much of the foods served the
children actually consume.

V-

Conclusions
Centers in general appeared to adhere to the CACFP meal pattern guidelines

although there were some additions. Centers met most of the nutrient recommendations.
However, concerning nutrients were fiber, potassium, sodium, protein, and
carbohydrates. There was no difference between extent of adherence and meeting
recommendations based on star rating, geographic location or ethnicity of children at the
centers. The results of this suggest that there is room for improvement in serving
healthier food choices.
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Appendix B: Informational Flyer
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Appendix C: Answers to Questions
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Appendix D: Recruiting Script
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Appendix E: Survey
This survey is part of a research study to assess the nutritional content of foods served to
children 2-5 year old in licensed child care centers participating in the Child and Adult
Care Food Program (CACFP).
The survey includes questions related to center demographics and nutrition related
practices and policies in the center.

Part 1: Center Demographics
Question 1: On average, how many children attend your child care center on a daily
basis?
Question 2: How many children who are between the ages of 2-5 years attend the child
care center?
Question 3: What is the ethnicity of the majority of the children? (Check all that apply)
-

White
Hispanic
African-American
Native American
Asian
Other (Specify)

Question 4: What is the child care provider to child ratio?

Part 2: Meal planning and food service
Question 1: Who is responsible for menu development? (Check all that apply)
-

Center director
Kitchen chef
Nutritionist/dietitian
Other (specify)

Question 2: What is the length of the cycle menu? (A week is considered as 5 weekdays)
-

There is no cycle menu
1 week
2 weeks
3 weeks or more
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Question 3: Does the menu change with each season (summer fall, winter, spring)?
-

Yes
No

Question 4: How are the meals served in the child care center?
-

Pre-plated with set portion sizes
Teachers serve the children a specific portion size
Children serve some food themselves, while other foods are pre-plated or served
by teachers
Children always serve food themselves

Question 5: How are snacks served in the child care center?
-

Pre-plated with set portion sizes
Teachers serve the children a specific portion size
Children serve some food themselves, while other foods are pre-plated or served
by teachers
Children always serve food themselves

Part 3: Nutrition related education and policies
Question 1: How long has the center been participating in the CACFP?
-

More than 10 years
5-10 years
Less than 5 years
Don’t know

Question 2: How often do staff and teachers receive child nutrition education or
training?
-

Less than once a year
Once a year
Twice or more a year
They do not receive any training
Don’t know
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Question 3: Which of the following nutrition related written policies does the center
have? (Check all that apply)
-

Our center does not have a written policy on nutrition
Foods provided to children
Beverages provided to children
Creating healthy mealtime environments
Teacher practices to encourage healthy eating
Not offering food to calm children or encourage appropriate behavior
Planned and informal nutrition education for children
Professional development on child nutrition
Education for families on child nutrition
Guidelines for foods offered during holidays and celebrations
Fundraising with non-food items
Our center does not have any written nutrition policies
Other (please specify)

Part 4: Menus
Kindly, attach/upload the full cycle menu which contains all of the foods and
beverages served to the children (2-5 years old) at the center.
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Appendix F: CACFP comparison summary table
Center 1
Low
NE
White

Center 2
High
NE
Wh/Hisp

Center 3
High
NE
White

Center 4
High
SW
White

Center 5
High
SW
Hispanic

Center 6
Low
SE
Hispanic

Center 7
High
SE
White

Center 8
Low
NE
Wh/His

Center 9
High
SE
Hispanic

Center 10
Low
SE
Hispanic

Comments

√
1%

√
skim

√
skim

√
skim

√
skim

√
1%

√
1%

√
skim

√
1%

√
1%

Fruit/
Vegetables

√

√

√

√

√

√

√

√

√

√

Grains/
breads

√

√

√

√

√

√

√

√

√

√

Meats/ meat
alternatives

1/week
(cheese)

-

-

2/week
(sausage/ch
eese, eggs)

-

3/week
(yogurt,
ham,
sausage)

-

-

-

Additions

-

1/week
(jelly)

-

-

1/week (jelly)

2 extra
grains

-

2/week
(cream
cheese,
cheese/b
acon)
1 extra
fruit

1/week
(syrup)

2/week
(jelly)

All centers served the
recommended serving of
milk for breakfast.
All centers served fruits as
part of the recommended
either fruit or vegetable for
breakfast.
All centers served the
recommended serving of
grains or breads for
breakfast.
4 out of 10 centers served
at least once a week an
extra serving of meat,
which is not included in
the CACFP guidelines.
6 out of 10 centers served
additional sugars (not
included in the CACFP
guidelines) and 1 center
served an extra serving of
grain twice a week.

Star rating
Location
Ethnicity
Breakfast
Milk
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Lunch
Milk

√

√

√

√

√

√

√

√

√

√

Fruit/
vegetables

√

√

√

√

√

√

√

√

√

√

Grains/
breads

√

√

√

√

√

√

√

√

√

√

Meats/ meat
alternatives

√

√

√

√

√

√

√

√

√

√

Additions

4/week
(condiment
s, salad
dressings,
soy sauce,
salt and fat
in cooking,
cream
soup)

-

-

1/week
(ranch
dressing)

3/week
(condiments,
cream soup)

1/week
(salt and fat
in cooking)

3/week
(salad
dressing)

-

3/week
(ranch
dressing,
gravy,
salsa)

-
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All centers served the
recommended serving of
milk for lunch.
All centers served the
recommended serving of
fruits and vegetables for
lunch.
All centers served the
recommended serving of
grains or breads for lunch.
All centers served the
recommended serving of
meats or meat alternatives
for lunch.
6 out of 10 centers served
additional foods at least
once a week. Additions
included condiments, salad
dressings, and other
sauces/seasonings as part
of the recipe.

Snacks

2 snacks

2 snacks

Milk

1

-

3

5

3

5

-

1

1

2

Fruit/veg

3

4
All fruit

2

3

2
All fruit

5
All juice

5
All fruit

4

8

3

Grains

4

4

4

5

4

10

4

4

9

5

Meats

2

2

2

2

2

-

2

1

2

-

Additions

-

-

-

1/week
(ranch)

-

-

-

-

1/week
(ranch
dressing)

Total snack
items
Notes

10

10

10

15

11

20

11

10

4/week
(cheese
sauce,
butter,
cream
cheese,
yogurt)
20

No juice
served

Snacks
included
juice as
fruit

No juice
served

No juice
served

Snacks
included juice
as fruit

All fruit
was served
as juice

No juice
served

Snacks
include
juice as
fruit

Snacks
include
juice as
fruit

Snacks
include
juice as
fruit
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2 of 10 centers served 2
snacks per day.
2 of 10 centers did not
serve milk as part of
snacks, 6 of 10 centers
served milk once up to 3
times per week, and 2
centers served milk as a
snack every day.
4 out of 10 centers served
only fruits as part of the
recommended either fruit
or vegetable for snack.
All centers served grains as
snacks at least 4 times per
week.
All centers served meats or
meat alternatives no more
than twice a week.
3 centers served additional
foods at least once a week
as part of snacks.

10
4 of 10 centers did not
serve juice as a fruit, 5
centers served juice as a
fruit as part of snacks, and
1 center served only juice
as fruit as part of snack.

